Background Hip osteoarthritis has been reported in the contralateral hip in patients who had been treated for unilateral slipped capital femoral epiphysis (SCFE) during adolescence. Although this might be related to the presence of a mild deformity, the morphologic features of the contralateral hip in unilateral SCFE remains poorly characterized. Questions/purposes Do measurements of (1) femoral head-neck concavity (a angle and femoral head-neck offset), (2) epiphyseal extension into the metaphysis (epiphyseal extension ratio and epiphyseal angle), and (3) posterior tilt of the epiphysis (epiphyseal tilt angle) differ between the contralateral asymptomatic hips of patients treated for unilateral SCFE and hips of an age-and sexmatched control population without a history of hip disease? Methods From January 2005 to May 2015, 442 patients underwent surgical treatment for SCFE at our institution. Patients were included in this study if they had a pelvic CT scan and unilateral SCFE defined by pain or a limp in one Each author certifies that neither he or she, nor any member of his or her immediate family, has funding or commercial associations (consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. Clinical Orthopaedics and Related Research® neither advocates nor endorses the use of any treatment, drug, or device. Readers are encouraged to always seek additional information, including FDA approval status, of any drug or device before clinical use. Boston Children's Hospital approved the human protocol for this investigation, and each author certifies that all investigations were conducted in conformity with ethical principles of research. This work was performed at Boston's Children's Hospital, Boston, MA, USA.
hip without symptoms or obligatory external rotation with flexion in the contralateral hip and no evidence of SCFE findings on available radiographs. Seventy-two (16%) patients had a pelvic CT scan; however, 32 patients with bilateral involvement and one patient with CT imaging of inadequate quality for multiplanar reformatting were excluded. Thirty-nine control subjects were identified from a preexisting database of patients who underwent pelvic CT between January 2008 and January 2014 for assessment of abdominal pain in the setting of suspected appendicitis. Patients in the contralateral asymptomatic hip group then were matched to control subjects using a modified nearest-neighbor approach based on sex and age. Patients in the contralateral asymptomatic hip group were separated in males and females and control subjects were assigned to an appropriate sex category. Then subjects closest in age were matched with each patient. If more than one subject was available as a match for a given patient, the control subject with the closest BMI was selected. The contralateral asymptomatic hip and matched groups had 19 (49%) male patients and 20 (51%) female patients, with mean ages (6 SD) of 16 (6 3) years and 16 (6 3) years, respectively (p = 0.16). Matched subjects had a mean BMI of 25 6 4 kg/m 2 and the mean BMI difference among groups was 5 6 5 kg/m 2 (p < 0.001). According to the Southwick radiographic criteria nine patients (23%) had a mild slip, 10 (26%) had a moderate slip, and 19 (49%) had severe SCFE. The a angle and femoral head-neck offset, epiphyseal extension ratio and epiphyseal angle, and epiphyseal tilt were assessed in the anterior, anterosuperior, and superior femoral planes on radially reformatted CT by one observer not involved in clinical care of the patients. Inter-and intrarater reliability were determined on 10 randomly selected hips assessed by the same observer and another observer and it was found to be excellent for all femoral measurements (intraclass correlation coefficients > 0.85). Paired t-tests were used to compare the contralateral asymptomatic hip of patients with SCFE and control hips. Results The head-neck junction showed decreased concavity in the contralateral femur of patients with unilateral SCFE compared with control subjects as assessed by slightly higher mean a angle in the anterosuperior plane (51°6 6°versus 48°6 7°; mean difference, 2°, 95% CI, 0°-5°; p = 0.04) and slightly higher median a angle in the superior plane (45°[range 37°-72°] versus 42°[range, 36°-50°], median shift, 4°[range, 2°-5°], p < 0.001), and slightly lower head-neck offset (anterosuperior: 5 mm 6 2 mm versus 6 mm 6 2 mm, mean difference, -1mm [range, -1 mm to 0 mm], p = 0.009; superior: median, 6 mm [range, 1 mm-8 mm] versus 7 mm [range, 5 mm-9 mm]; median shift, -1 mm [range, -1 mm to 0 mm], p < 0.001). There was less epiphyseal extension in the anterosuperior plane as evidenced by lower epiphyseal extension ratio (72% 6 6% versus 75% 6 6%; p = 0.005) and higher epiphyseal angle (64°6 7°versus 60°6 7°; p = 0.003). The epiphysis was slightly more posteriorly tilted (anterior plane tilt: 8°6 6°versus 5°6 4°; p = 0.03) and more vertically oriented (superior plane tilt 11°6 5°versus 14°6 4°; p = 0.006) in the contralateral asymptomatic hip of patients with SCFE. Conclusions The contralateral femur in patients treated for unilateral SCFE shows decreased concavity of the headneck junction assessed by a higher a angle and reduced head-neck offset compared with age-and sex-matched control subjects. Because we noted lower epiphyseal extension but a more posteriorly tilted epiphysis, the reduced concavity resembles a mild slip deformity rather than an idiopathic cam morphologic feature. Clinical Relevance Although we noted a difference in the morphologic features of the head-neck junction between the two groups, the clinical significance is unclear because most differences were rather small. However, our findings suggest that the uninvolved hip in patients with unilateral SCFE may have a subtle asymptomatic cam morphologic feature that may be identified only with advanced imaging (CT or MRI). Future studies should investigate whether these morphologic changes influence development of contralateral SCFE or symptomatic femoroacetabular impingement in the contralateral hip of patients with unilateral SCFE and establish thresholds for indication of prophylactic fixation to avoid further slip and worsening of the morphologic features of the cam-femoroacetabular impingement.
Introduction
Patients with unilateral slipped capital femoral epiphysis (SCFE) have a high risk of bilateral involvement [12, 13, 15, 16, 19] . Bilateral involvement may be present concurrently at the time of initial diagnosis or sequentially, most often during the first year after the first slip [19] . Previous studies have suggested that patients treated for unilateral SCFE during adolescence may have osteoarthritis develop in the contralateral hip in the long term [5, 11, 13] . Abnormal radiographic morphologic features of the contralateral asymptomatic hip, such as a minor increase in posterior tilt of the epiphysis detected on dedicated lateral radiographs, have been referred to as silent or subclinical forms of SCFE and thought to be associated with development of osteoarthritis [13, 16] .
Beyond the association with osteoarthritis in long-term followup, understanding the morphologic features of the contralateral hip in patients with unilateral SCFE is important because anatomic variations of the femoral-head junction have been associated with a higher risk of contralateral slip and used as a surrogate to recommend prophylactic fixation [3, 4, 7, 20, 28, 29, 38] . The posterior sloping angle, which measures orientation of the femoral head in relation to the neck-diaphysis axis, has been used as a predictor for the risk of sequential SCFE [3, 4, 20, 28, 29, 38] . Although two studies showed higher posterior sloping angle in the contralateral hip of patients with unilateral SCFE in comparison to control normal hips [3, 17] , there are limited data regarding morphologic features of the contralateral hip assessed by contemporary measurements of femoroacetabular impingement (FAI) [7, 10, 36] . Elevated a angle suggesting FAI with cam-type morphologic features in the contralateral hips of patients with unilateral SCFE was reported in two long-term studies [10, 36] . However, it is unclear whether the abnormal a angle in these patients was a consequence of silent SCFE or the development of an idiopathic cam given the lack of information regarding other morphometric parameters that distinguish different types of cam-type FAI deformity [2, 11] .
In this study, we investigated whether measurements of (1) femoral head-neck concavity (a angle and femoral head-neck offset), (2) epiphyseal extension into the metaphysis (epiphyseal extension ratio and epiphyseal angle), and (3) posterior tilt of the epiphysis (epiphyseal tilt angle) differ between the contralateral asymptomatic hips of patients treated for unilateral SCFE and hips of an age-and sex-matched control population without a history of hip disease.
Patients and Methods
Before this retrospective matched cohort study, institutional review board approval was obtained. From January 2005 to May of 2015, 442 patients underwent surgical treatment for SCFE at our institution. Patients were included in this study if they had (1) CT imaging of the pelvis and (2) unilateral SCFE. Information regarding unilateral SCFE was recorded retrospectively from the medical records and defined as (1) presence of pain or limp in only one hip; (2) painless arc of motion without obligatory external rotation in flexion during physical examination of the contralateral hip; and (3) absence or radiographic findings suggesting displacement of the epiphysis on available radiographs. We identified 72 (16%) patients with SCFE who had a pelvic CT scan, however, after reviewing their electronic medical records, 32 patients were excluded owing to bilateral slips detected on radiographs, and in one patient, the CT quality was not adequate for multiplanar reformatting. A total of 39 patients with unilateral SCFE were included in the contralateral asymptomatic hip cohort. None of the included patients had an endocrine disorder. According to the Southwick criteria using the frog-lateral radiograph [34] , nine patients (23%) had a mild slip, 10 (26%) had a moderate slip, and 19 (49%) had severe SCFE. In the absence of initial radiographs, slip severity could not be determined in one patient.
Information regarding the rationale for obtaining a CT scan was collected from the medical records. Given the retrospective study design it was not possible to determine with complete certainty the specific indication for CT imaging in all patients. In six patients with unilateral severe stable SCFE (Southwick angle greater than 60 o ), CT was ordered at the time of diagnosis for preoperative planning. In 29 patients, the CT was ordered after the unilateral SCFE had been treated to evaluate the residual femoral deformity in the setting of hip pain related to FAI. In four patients, CT was requested to evaluate changes related to osteonecrosis of the femoral head in the previously treated unilateral unstable SCFE hip. Twenty-nine patients (74%) were younger than 16 years at the time of CT and were considered at potential risk for contralateral involvement. Two patients underwent prophylactic fixation of the contralateral hip at the time of treatment of the unilateral SCFE following the surgeon's (MBM) preference. The remaining 27 patients were followed for an average of 41 6 33 months. Of these, 23 (85%) were followed for greater than 1 year and had no contralateral slippage. Four patients were followed for less than 1 year; these patients potentially could have had a contralateral slip develop and not be captured by our retrospective study.
Thirty-nine control subjects were identified from a preexisting database of 132 patients who underwent pelvic CT to investigate abdominal pain in the setting of suspected appendicitis between January 2008 and January 2014. Patients in the contralateral asymptomatic hip group then were matched to control subjects using a modified nearest-neighbor approach based on sex and age. Patients in the contralateral asymptomatic hip group were separated in males and females and control subjects were assigned to an appropriate sex category. Then subjects closest in age were matched with each patient. If more than one subject was available as a match for a given patient, the control subject with the closest BMI percentile was selected. The contralateral asymptomatic hip and matched groups had 19 (49%) male patients and 20 (51%) female patients with mean ages (6 SD) of 16 (6 3) years and 16 (6 3) years, respectively (p = 0.16). Despite our efforts to match patients with closest BMI percentile, patients in the contralateral asymptomatic hip group had a higher BMI compared with patients in the matched cohort group, which may be explained by the high prevalence of obesity in association with SCFE and lack of available matched subjects with a high BMI percentile (Table 1 ). All patients in the matched group were included in a previously published study evaluating morphologic features of the femur in adolescents [6] . Additionally, all the subjects in the contralateral asymptomatic hip and matched groups were included in another study investigating differences in morphologic features of the acetabulum between the SCFE hip and the contralateral asymptomatic hip [14] .
All patients were scanned while they were in a supine position with the pelvis in neutral alignment. Thin-section axial data sets were used to create radially oriented reformats around the femoral neck axis using either Voxar (Toshiba Medical Visualization Systems Europe, Ltd, Edinburgh, UK) or Synapse ® three-dimensional (3-D) postprocessing software (Fujifilm Corp, Tokyo Japan). For each subject from the matched control group, the same side as the contralateral asymptomatic hip was selected. In radial reformats with the femoral neck as the standard axis of rotation, the superior plane was defined as a coronal oblique plane parallel to the femoral neck through the center of the femoral head and neck. Ensuing from this plane, the anterosuperior plane was rotated 45°anteriorly and the anterior plane was rotated 90°as previously described [6] . Measurements were obtained from radially reformatted images in the superior, anterosuperior, and anterior planes from the contralateral asymptomatic hip of patients with unilateral SCFE and matched subjects using a DICOM viewer (OsiriX, Version 5.8.2; Pixmeo SARL, Bernex, Switzerland) by an orthopaedic surgeon (TH) who was not involved in the clinical care of patients enrolled in this study. From each radial reformatted image, measurements were obtained following previously described techniques for a angle [27] , femoral head-neck offset [9] , epiphyseal extension ratio [33] , epiphyseal tilt, and epiphyseal angle [2] (Fig. 1) .
Statistical Analysis
Paired t-tests were used to compare contralateral hips of patients with SCFE with hips from matched control subjects across all femoral measurements in three different planes. For measurements that deviated from normality, as determined by the Shapiro-Wilk test, the Wilcoxon signedrank test was used. Mean difference, or median shift in distribution, was estimated for each measurement along with a 95% CI. One contralateral hip was missing all femoral measurements in the anterior plane. Otherwise data were complete for all other hips and measures in the study. All tests were two-sided and the level of significance was set at 5%. For intra-and interclass correlation analysis, measurements were repeated on 10 randomly selected individuals by the same observer who measured all hips in the study (TH) and another orthopaedic surgeon (DAM) blinded to group assignment and who also was not involved in clinical care of the patients in this study. Interand intraobserver reliabilities for all femoral measurements were calculated by estimating intraclass correlation coefficients (ICCs) along with 95% CIs using an ICC (2, k) modeling scheme [31] . Inter-and intrarater reliability was excellent for all femoral measurements (ICCs > 0.85) (Table, Supplemental Digital Content 1).
A power analysis determined that for a paired t-test we would require between 11 and 36 matched pairs to detect effect sizes between 1 and 0.5 with alpha set to 5% to achieve 80% power.
Results
Contralateral asymptomatic hips in patients with unilateral SCFE showed decreased concavity of the femoral head-neck junction as assessed by a higher a angle in the superior (median shift, 4°; 95% CI, 2°-5°; p < 0.001) and anterosuperior (mean difference, 2°; 95% CI, 0°to -5°; p = 0.04) planes when compared with control subjects (Fig.  2) . Similarly, the femoral head-neck offset was reduced in the superior (median shift, -1 mm; 95% CI, -1 mm to 0 mm; p < 0.001) and anterosuperior (mean difference, -1 mm; 95% CI, -1 mm to 0 mm; p = 0.009) planes (Fig.  2) . No differences for a angle (mean difference, 1°; 95% CI, -1°to 3°; p = 0.329) or femoral head-neck offset (mean difference, 0 mm; 95% CI, -1 mm to 0 mm; p = 0.603) were noted in the anterior plane with the numbers available (Table 2) . There was less epiphyseal extension in the anterosuperior plane as evidenced by lower epiphyseal extension ratio (Fig.  2) (mean difference, -3; 95% CI, -5 to -1; p = 0.005) and higher epiphyseal angle (mean difference, 4°; 95% CI, 1°-7°; p = 0.003) in the contralateral asymptomatic hip group. No difference in epiphyseal extension ratio was observed in the anterior (mean difference, -1; 95% CI, -4 to 1; p = 0.629) and superior (mean difference, 0; 95% CI, -3 to 2; p = 763) planes between groups, with the numbers available. Similarly, the epiphyseal angle was not different in the anterior (mean difference, 2°; 95% CI, -2°to 5°; p = 0.318) and superior (mean difference, 1°; 95% CI, -3°to 4°; p = 0.695) planes, with the numbers available.
In contralateral asymptomatic hips, the epiphysis was more posteriorly tilted when compared with control hips, as evidenced by a larger (mean difference, 2°; 95% CI, 0°-5°; p = 0.03) tilt angle in the anterior plane (Table 2 ). In the superior plane, the epiphysis in contralateral asymptomatic Fig. 1A-D (A) The a angle was defined as described by Nötzli et al. [27] as the angle between a line from the center of the femoral head along the axis of the femoral neck (line along midpoint of two neck diameters) and a line from the center of the femoral head to that point, where the bony contour of the femoral head deviated from a best-fit circle around the femoral head. (B) Femoral head-neck offset was defined as the distance between a tangent line (black line) to the femoral head and a parallel line (white line) that intersects with that point where the bony contour of the femoral head deviated from a best-fit circle around the femoral head. (C) The epiphyseal tilt angle was defined as the angle between a line along the femoral neck axis and a line orthogonal to the epiphyseal line. Higher values indicated a more posteriorly tilted epiphysis. (D) For calculating the epiphyseal extension ratio, the distance (white line e) between a tangent line to the femoral head that was orthogonal to the femoral head-neck axis and the peripheral extend of the physis was divided by the diameter (black line D) of the femoral head.
hips was on average more vertically oriented (lower epiphyseal tilt angle, mean difference, -2°; 95% CI, -4°to -1°; p = 0.006) than control hips. Tilt angle also was lower in the anterosuperior plane in the contralateral asymptomatic hips (mean difference, -4°; 95% CI, -6°to -2°; p < 0.001) (Fig. 2) .
Discussion
Several biochemical and mechanical factors including obesity have been associated with the etiology of SCFE [4, 20, 26, 37] . Although both hips are in theory similarly exposed to these factors, unilateral SCFE is more common than bilateral involvement at initial presentation [19] . A few long-term studies have reported a relatively high prevalence of proximal femoral deformity in the contralateral uninvolved hip in patients treated for unilateral SCFE during adolescence [10, 12, 16, 36] . However, the morphologic features of the asymptomatic contralateral hip in patients with unilateral SCFE and its association with sequential slip or development of cam FAI deformity are poorly understood. We found that contralateral asymptomatic hips in patients with unilateral SCFE have slightly decreased concavity of the head-neck junction in the superior and anterosuperior planes as assessed by higher mean values of the a angle and lower mean values of head-neck offset. Slightly less extension of the epiphysis in the metaphysis assessed by lower epiphyseal extension ratio and higher epiphyseal angle was found in the asymptomatic contralateral hips in the anterosuperior plane but no difference was found for the anterior and superior planes. Nominally lower epiphyseal tilt in the superior plane and higher epiphyseal tilt in the anterior plane were observed, suggesting to some extent a more vertical and posterior orientation of the epiphysis in the superior and anterior planes, respectively. This study has several limitations. First, the methodology of acquiring CT imaging for workup of SCFE and abdominal pain was different raising concerns for measurement bias. However, by using reformatted CT images from thin-section datasets with well-defined reference planes, the risk of error was minimized. Second, the retrospective design may have caused possible sources of error in documentation and survey. Because our control group was derived from a population that underwent abdominal CT imaging in a nonorthopaedic setting, a detailed clinical examination of the hip by an orthopaedic surgeon was not possible. Given that this cohort was not followed up clinically, we cannot rule out the possibility of any kind of hip symptoms that might have become apparent at a later time. However, medical records and the AP and frog-lateral radiographs at the time of imaging suggested that none of these patients had any hip symptoms or radiographic evidence of slip deformity. Third, despite our efforts to find a control subject with closest BMI to the patient with SCFE, the mean BMI was higher in the SCFE group. We believe this limitation is difficult to overcome given the known association of SCFE with obesity [26] . Finally, despite identifying differences between study groups, we cannot infer regarding the clinical importance of our findings because we were not able to identify whether the morphometric parameters measured in the contralateral hip had an association with the risk of sequential SCFE or FAI in the contralateral hips. This warrants future prospective longitudinal investigation. Moreover, many of the differences identified in this study were rather small and there is potential information bias, which could have resulted from imprecise measurement errors of the CT imaging. However, the inter-and intrarater reliability was excellent for all measurements (ICCs > 0.85).
To some extent, decreased femoral head-neck concavity assessed by slightly higher a angle and slightly lower femoral head-neck offset were observed in the superior plane and in the superoanterior plane in the contralateral asymptomatic hips of patients with unilateral SCFE compared with control subjects. Although the differences of a angle were small, one previous study showed that for each degree of increase in the a angle, the relative odds of a contralateral SCFE increases by 10% [7] . The superoanterior plane is the most common location of cam FAI deformity [30] . A previous study showed higher mean a angle in the contralateral untreated hip in patients treated for unilateral SCFE and followed for a mean of 41 years when compared with control hips [36] . That study [36] and others [11, 18, 25, 35] suggest a subclinical slip as the etiology of [1, 8, 32] . Albers et al. [2] reported that 12% of patients with a primary cam FAI deformity have slip-like morphologic features resembling the sequelae of subclinical SCFE. In contrast, idiopathic cam FAI deformity was not associated with subclinical SCFE in another study [21] . In our study, we found a more posteriorly tilted epiphysis but no evidence of increased epiphyseal extension suggesting that in the contralateral asymptomatic hips in patients with unilateral SCFE, the slightly decreased concavity of the head-neck junction is related to slip-like morphologic features rather than primary idiopathic cam FAI morphologic features. Extension of the epiphysis in the metaphysis was a little lower in the contralateral asymptomatic hips in the anterosuperior plane, which is the typical location of increased epiphyseal extension described in primary idiopathic cam FAI [33] . A previous study [24] suggested that extension of the epiphysis occurs as an adaptive physiologic response to repetitive stress and helps to stabilize the physis and prevent development of a slip. In line with our study, Morris et al. [23] reported a reduced epiphyseal extension ratio in the contralateral hip of 89 patients with unilateral SCFE in comparison to healthy control hips. They proposed that lower epiphyseal extension may be associated with reduced stability of the physis and may increase the risk of SCFE developing. However, in their study [23] , no difference in the epiphyseal extension ratio was observed between contralateral hips that progressed to a sequential slip versus those that did not. Because the differences in epiphyseal extension ratio between the groups were small, further longitudinal followup of the patients with unilateral SCFE is recommended to clarify whether epiphyseal extension plays a role in the stability of the growth plate and influences the risk of contralateral SCFE development.
Epiphyseal tilt in the anterior plane was found to be slightly higher in the contralateral asymptomatic hips, meaning that on average, the epiphysis is a little more posteriorly tilted in comparison to the matched group. Two studies showed a more posteriorly tilted epiphysis assessed by higher posterior sloping angle in the contralateral hip in patients with unilateral SCFE compared with control hips [3, 17] . Increased posterior epiphyseal tilt (higher posterior sloping angle) is associated with an increased risk of sequential contralateral SCFE [4] , and the posterior sloping angle has been used as a recommendation for prophylactic fixation, although conflicting threshold values have been reported [3, 4, 20, 28, 29, 38] . Again here, the clinical significance of the small difference found in tilt angle is unclear, however a previous study showed that a tilt angle exceeding 4 o may suggest post-SCFE morphologic features and the mean values for the contralateral hip in this study was 8 o [2] .
Future studies should investigate whether the differences in tilt angle influence the development of contralateral slip and determine thresholds to help in defining patients who can benefit from prophylactic treatment. Management of the contralateral asymptomatic hip in patients presenting with unilateral SCFE remains highly controversial. Previous long-term studies showed a high proportion of osteoarthritis in the contralateral hips in patients with unilateral SCFE [5, 11, 13] . Therefore, prophylactic fixation has been recommended to reduce the risk of future deformity and osteoarthritis [12] . In a long-term study, Fraitzl et al. [10] showed that prophylactic fixation allowed for improved morphologic features of the proximal femur in the contralateral uninvolved hip in comparison to the hip with SCFE. However, despite prophylactic fixation, four of 16 (25%) hips showed signs of cam FAI deformity. This brings a provocative point to the discussion regarding whether the contralateral hip is normal at the time of presentation in patients with unilateral SCFE. Patients with suspected SCFE traditionally are evaluated with an AP view pelvic radiograph and a lateral view of the femur. However, there is evidence that AP and lateral radiographs may underestimate the extent of SCFE displacement in comparison to multiplanar assessment with CT [22] . A slightly posteriorly tilted epiphysis with reduced epiphyseal extension and less concavity of the head-neck junction may be present in the contralateral asymptomatic hip, but these subtle changes may not be captured by the AP and lateral radiographs. Despite prophylactic fixation, these hips may yet have enough deformity that could manifest as cam FAI morphologic features in adulthood as described by Fraitzl et al. [10] . Further investigation is warranted to define the role of advanced imaging modalities (ie, lowdose CT or MRI with radially reformatted images) at the time of diagnosis of unilateral SCFE to better understand the morphologic features of the contralateral hip and potentially identify morphologic factors associated with bilateral involvement and with development of cam FAI morphologic features.
We found that the contralateral asymptomatic hip has slightly decreased concavity of the head-neck junction when compared with age-and sex-matched hips in the superior and anterosuperior planes and a slightly more posteriorly tilted epiphysis in the anterior plane. Because we noted no difference in epiphyseal extension in the superior and anterior planes and slightly lower epiphyseal extension in the anterosuperior plane, we believe that the decreased concavity of the head-neck junction in the contralateral asymptomatic hips resembles a slip-like deformity rather than primary idiopathic cam FAI. Although we report differences in the morphologic features of the contralateral hip compared with a nondiseased hip, the clinical importance of our findings remains unproven. Future prospective studies are needed to determine whether Volume 476, Number 4the morphologic changes described in this study influence the development of a contralateral SCFE or are associated with the development of symptomatic FAI in the contralateral hip of patients with unilateral SCFE. Finally, complete 3-D morphologic assessment of the asymptomatic contralateral hip in patients with unilateral SCFE suggests that many hips are not normal despite the lack of symptoms. This may explain the relatively high prevalence of the so-called silent slip-like deformity described in longterm followups of patients with unilateral SCFE [10, 36] . Assessment of patients with SCFE may not be complete without advanced 3-D (CT or MRI) imaging; however future studies should determine the cost-effectiveness of adding this study and the clinical benefit and risks for the patients.
